A novel action of glucocorticosteroid in inhibition of leukotriene C4 production by rat basophilic leukemia cells: suppression of the elevation of cytosolic free Ca2+ induced by antigen.
Rat basophilic leukemia (RBL-2H3) cells serve as a model to examine the role of elevated internal Ca2+ concentration ([Ca2+]i), following antigen (DNP10BSA)-induced stimulation of leukotriene C4 (LTC4) formation. A novel action of hydrocortisone (HC), to reduce increased [Ca2+]i and consequently inhibit LTC4 formation is assessed. Half-maximal time for elevation of [Ca2+]i induced by antigen was less than 1 min, and maximal elevation of [Ca2+]i (3-fold increase) was reached within 2-3 min. This high [Ca2+]i level waned gradually by 27% during 20 min of incubation. For induction of LTC4 formation, however, there was a refractory period of about 2 min, and half-maximal elevation was at 11 min. Following pretreatment with HC, the antigen-stimulated increase in [Ca2+]i was stunted by 41% at 2-3 min and by 73% at 20 min. LTC4 formation was almost abolished. There was a lag period of at least 2 h to observe any inhibition in both parameters, and the maximal inhibition was about 4 h. Cycloheximide, and receptor antagonist to glucocorticosteroid (RU486) completely prevented the inhibitory effects of HC on elevated [Ca2+]i and LTC4 formation. Estradiol and aldosterone (each at 2.10(-6) M) were virtually inactive, while another glucocorticosteroid, dexamethasone (2.10(-7) M) markedly suppressed antigen induction in both parameters. It is proposed that the inhibitory effect of HC on the formation of LTC4 could be attributed mainly to its ability to reduce elevated [Ca2+]i.